The role of malate in hormone-induced enhancement of mitochondrial respiration.
Shortly after the injection of glucagon, epinephrine, norepinephrine, vasopressin, or angiotensin II into fasted rats, mitochondria isolated from their livers contained elevated concentrations of malate and oxidized citrate, alpha-ketoglutarate, and, in some cases, succinate more rapidly than mitochondria from fasted, control rats. The administration of tryptophan, lactate, or ethanol and refeeding of rats fasted 24 h result in similar elevations of mitochondrial malate concentration and oxidation of added substrates. Treatments that resulted in elevated mitochondrial malate resulted also in increased uptake of added citrate, alpha-ketoglutarate, pyruvate, and, in some cases, succinate. It is postulated that the well-documented effect of gluconeogenic hormones on mitochondrial oxidation of carboxylic substrates may be mediated by malate which not only yields oxalacetate to support the tricarboxylic acid cycle but also facilitates the transport of added substrates, and which is regenerated in the tricarboxylic acid cycle.